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(54) ULTRASONOGRAPH DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an ultrasonograph device having 
a control panel that is high in expandability and controllability. 
SOLUTION: This ultrasonograph device 21 includes a control panel I 
which includes both a touch panel unit 2 having a liquid-crystal touch panel 
4, which comprises a transparent touch panel 8 sensing the coordinates of a 
position of contact and a liquid-crystal display 9 displaying the coordinates, -''^^ 
and a hard key unit 3 which is designed so that it can be attached to an " 
removed from the touch panel unit 2 and be replaced, and which has a hard 
key which when pressed operates mechanically to turn a matrix switch 17 
on and off. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is for obtaining ultrasonic diagnosis equipment and the 
ultrasonic tomogram used for a medical diagnosis in more detail, and relates to ultrasonic diagnosis equipment equipped with 
the console which performs a setup of operation. 
[0002] 

[Description of the Prior Art] Ultrasonic diagnosis equipment projects an ultrasonic wave on a living body, receives the 
ultrasonic reflective echo reflected from the living body, and changes and images the intensity of the ultrasonic reflective echo 
which received in brightness by signal processing. 

[0003] However, since it becomes large decreasing it so that the path for which an ultrasonic wave spreads a living body 
becomes long, in the more ultrasonic reflective echo reflected in a living body's deep place, attenuation becomes large. Then, 
ultrasonic diagnosis equipment is equipped with STC (Sensitivity Time Control) which adjusts gain [ as opposed to the depth 
for the difference arising from this depth ] to an amendment sake. 

[0004] As an example of such ultrasonic diagnosis equipment, to JP,7-184889,A The console which has a selecting-switch 
means to choose the aforementioned ultrasonic diagnosis equipment, or diagnostic equipment besides the above, in the 
ultrasonic diagnosis equipment used combining other diagnostic equipment, A selection state detection means to detect the 
selection state of the aforementioned selecting-switch means, and when the aforementioned ultrasonic diagnosis equipment is 
chosen, this ultrasonic diagnosis equipment is controlled by the code of the aforementioned console. The control means which 
change the code of the aforementioned console into the code which suits diagnostic equipment besides the above, and transmit 
to diagnostic equipment besides the above when diagnostic equipment besides the above is chosen, According to the selection 
state of the aforementioned selecting-switch means, the ultrasonic diagnosis equipment which comes to have a power supply 
switch means to supply the power supply of the aforementioned ultrasonic diagnosis equipment, or diagnostic equipment 
besides the above to the aforementioned console is indicated. 

[0005] And although the above-mentioned console is specifically constituted as a thing equipped with both the touch panel 
and the hardkey, the touch panel of these is not used for a setup of STC which was mentioned above. 
[0006] Although the thing using slide volume as a means to set up STC which was mentioned above on the other hand is 
known from before As other examples, to JP,62-181 1 1,U The control panel with which the depth positioning key which sets 
up the adjusting point of the depth direction of an STC curve, and the gain setting key which sets up the gain of the STC curve 
in the adjusting point set up by this depth positioning key were prepared, The gain setting memory the gain setting data of the 
STC curve given from the aforementioned gain setting key of this control panel are remembered to be, The addressing circuit 
which specifies the write-m address of the aforementioned gain setting data to the aforementioned gain setting memory based 
on the depth positioning data given from the aforementioned depth positioning key, While sending out gain setting data to the 
aforementioned gain setting memory, the ultrasonic diagnosis equipment containing the control circuit which reads the gain 
setting data memorized by this gain setting memory is indicated. 

[0007] furthermore, to JP,6-105845,A In ultrasonic diagnosis equipment equipped with the gain-adjustment means for 
adjusting the depth gain over the depth of an ultrasonogram this gain-adjustment means The touch panel for the graph which 
shows depth to y shaft orientations and shows depth gain in the direction of a x axis being displayed, and specifying the 
coordinate of the graph side, The ultrasonic diagnosis equipment which comes to have a display means to display the 
specified coordinate on this touch-panel side, and the specified depth and a means to output the relation of depth gain is 
indicated. 
[0008] 

[Problem(s) to be Solved by the Invention] However, although the hardkey which has a touch panel and a feeling of a click in 
above-mentioned JP,7- 184889, A by the thing of a publication is intermingled, since the function to a key is decided, 
expandability is low. Although it is also possible to use a function key since it corresponds to this expandability, there is a 
difficulty that operability will fall remarkably in this case. 

[0009] Moreover, in the case of the conventional example which uses slide volume for a setup of STC, in order to perform a 
fine setup of an STC curve as indicated by above-mentioned JP,62-181 1 1,U, much slide volumes are needed, and there is a 
trouble of causing enlargement of equipment and increase of cost in it. 

[0010] Furthermore, although the slot (opening) for moving slide volume to a console in this case must be prepared, if there is 
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I such a slot, in order for waterproofhess to fall, it becomes difficult to wash and disinfect the inside of a slot and there is a 

problem that an operating environment will be limited. 
I [00 11] Moreover, when using a gain setting key which is indicated by above-mentioned JP,62-181 1 1,U, in order to have to 

I maintain the state where it pushed until it pushed the key many times until it became the desired set point, or it was repeated, 

for a while, a value cannot be easily changed in short time and operability cannot say that it is good. 
[0012] Moreover, since there was no feeling of a click when an operator pushes a key when using a touch panel which is 
indicated by above-mentioned JP,6-105845,A, there was [ whether operation was ensured and or not ] a difficulty of being 
hard to recognize an operator. That is, since there is no above-mentioned feeling of a click for example, although the frieze 
key which has the function which stops a screen will be pushed when observing an ultrasonic picture with a still picture, an 
operator has that it is difficuh to recognize the moment of pushing this frieze key. 

[0013] this invention is made in view of the above-mentioned situation, and it aims at offering ultrasonic diagnosis equipment 

equipped with the high console of expandability. 

[0014] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the ultrasonic diagnosis equipment by this 
invention In ultrasonic diagnosis equipment equipped with the touch panel which senses the coordinate of the contact position 
established in the console which sets up operation of the ultrasonic diagnosis equipment concerned, and the hardkey which 
operates mechanically by [ which press ] having been prepared in the above-mentioned console It is constituted so that the 
above-mentioned touch panel may be prepared in a touch-panel unit while the above-mentioned hardkey is prepared in a 
hardkey unit, and exchange of the aforementioned hardkey unit may be attained [ removable and ] to the aforementioned 
touch-panel unit. 

[0015] Therefore, the touch panel with which the ultrasonic diagnosis equipment by this invention was formed in the 
touch-panel unit of a console which sets up operation of the ultrasonic diagnosis equipment concerned senses the coordinate 
of a contact position, by pressing the hardkey prepared in the hardkey unit of a console, it operates mechanically, and the 
aforementioned hardkey unit is detached, attached and exchanged to the aforementioned touch-panel unit. 
[0016] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained with reference to a drawing. 
The perspective diagram in which drawing 8 shows the 1st operation gestalt of this invention from drawing 1 , and drawing 1 
shows the console of ultrasonic diagnosis equipment, The block diagram in which drawing 2 shows the mainly electric 
composition of a console, drawing in which drawing 3 shows an example of a display of a liquid crystal touch panel, The 
block diagram in which drawing 4 shows the important section of mainly electric composition of ultrasonic diagnosis 
equipment, The wave form chart in which drawing 5 shows (A) transmitting trigger, a (B) digital STC control signal, and a 
(C) analog STC control signal, respectively. Drawing showing the state where drawing 6 newly sets up an STC curve using a 
liquid crystal touch panel, The perspective diagram and drawing 8 which show the state of drawing 7 removing a hardkey unit 
from a touch-panel unit, and connecting a trackball unit are the perspective diagram showing the state where the trackball unit 
was connected to the touch-panel unit through the interconnection cable. 

[0017] The console 1 is formed in the ultrasonic diagnosis equipment 21 (refer to drawing 2 ) mentioned later, operates this 
ultrasonic diagnosis equipment 21, has the touch-panel unit 2 equipped with the liquid crystal touch panel 4, and the hardkey 
unit 3, and is constituted. 

[0018] The above-mentioned hardkey unit 3 has the frieze key 5 which it comes [ key ] to have the hardkey which generates a 

feeling of a click at the time of press, for example, makes an ultrasonic picture stand it still, and a picture, and the prmt key 6 

which outputs the hard copy instruction made to print on external instruments which are not illustrated, such as a video 

printer, and the key train 7 which becomes with the so-called ten key are constituted in them. 

[0019] Next, with reference to drawing 2 , the electric composition of the above-mentioned console 1 is explained. 

[0020] The above-mentioned liquid crystal touch panel 4 has a liquid crystal display 9, the transparent touch panel 8 on which 

it was superimposed, doubling a position on this liquid crystal display 9, and these liquid crystal displays 9 and the 

touch-panel controller 10 of the exclusive use which performs control of the transparent touch panel 8, and is constituted. 

[0021] While being able to see the picture displayed on the liquid crystal display 9 through the transparent touch panel 8 by 

such composition, the position corresponding to the part of the displayed picture can be inputted witii the transparent touch 

panel 8. 

[0022] Control of the transparent touch panel 8 by the touch-panel controller 10 mentioned above here and a liquid crystal 
display 9 is performed like the control method applied to the set generally marketed. 

[0023] Moreover, the above-mentioned touch-panel unit 2 equips the interior with CPU12, and performs control of the liquid 
crystal touch-panel 4 grade through the above-mentioned touch-panel controller 10, and control of the hardkey unit 3 
according to tiie program memorized by the memory 1 1 which consisted of flash memories etc. 
[0024] That is, the above CPU 12 is connected to serial 1/013 and parallel 1/014. It connects with ultrasonic diagnosis 
equipment 21, and serial 1/013 of these performs the program which described the fijnction of a console 1, and transmission 
and reception of data. Moreover, parallel 1/014 is connected to the matrix switch 17 of this hardkey unit 3 through the 
connector 15 prepared in this touch-panel unit 2 side, and the connector 16 prepared in the hardkey unit 3 side mechanically 
connected to this connector 15. 

[0025] This matrix switch 17 senses that the frieze key 5 and the print key 6 which the hardkey unit 3 mentioned above, and 
the key train 7 grade were pressed. 
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[0026] Next, the display of the liquid crystal touch panel 4 is explained with reference to drawing 3 . 

[0027] Various setting menus are displayed on this liquid crystal touch panel 4, and the STC (Sensitivity Time Control) 

setting section 18 is also displayed like illustration in it. 

[0028] This STC setting section 18 is a portion which displays the set point of the gain over the depth with the STC curve 19, 
in order to simplify explanation here, it makes a setup of the depth direction six stages, and it is the set point of each depth PI 
-P6 It is carrying out. 

[0029] Then, with reference to drawing 4 , the mtemal configuration of ultrasonic diagnosis equipment 21 is explained. In 
addition, in this drawing 4 , only the portion required for explanation of this operation gestalt is shown, and illustration is 
omitted about other portions. 

[0030] The STC set point inputted by the above-mentioned console 1 is inputted into the control-means slack control circuit 
22, and operation of this control circuit 22 is performed synchronizing with the transmittmg trigger 30 as shown in drawing 5 
(A) outputted from the timing controller 23. 

[003 1] In this way, the digital STC control signal 3 1 as shown in drawing 5 (B) read from the above-mentioned control circuit 
22 synchronizing with the transmitting trigger 30 is inputted into D/A converter 25, and is changed into the analog STC 
control signal 32 as shown in drawing 5 (C). 

[0032] This analog STC control signal 32 is inputted into the gain control terminal 28 of the STC amplifier 27 of the 
input-signal processing circuit 26. 

[0033] On the other hand, by the transmitting trigger 30 generated by the above-mentioned timing controller 23, the ultrasonic 
vibrator which is not illustrated is driven through a transmitter-receiver 24, and generates an ultrasonic wave. 
[0034] On the other hand, the ultrasonic reflective echo signal received by the ultrasonic vibrator which is not illustrated is 
inputted into the input-signal processing circuit 26 through the above-mentioned transmitter-receiver 24. As mentioned above, 
the STC amplifier 27 is formed in the interior of this input-signal processing circuit 26, and the size of an ultrasonic reflective 
echo signal is amplified with the size of the signal inputted into the gain control terminal 28. 

[0035] The signal processed by the above-mentioned input-signal processing circuit 26 is changed into a television signal by 
the digital scan converter (DSC) 29, and is outputted to the monitor which is not illustrated. 

[0036] Since the above-mentioned STC amplifier 27 in this operation form is what enlarges the gain so that the value of the 
analog STC control signal 32 inputted into the gain control terminal 28 is large, in a more ultrasonic reflective echo 
(ultrasonic reflective echo from a deep place) with the long propagation time, by STC setup as shown at drawing 3 , gain 
becomes large here (refer to drawing 5 (C)). 

[0037] Moreover, in newly setting up STC, it traces the STC settmg section 18 of the liquid crystal touch panel 4 with a finger 
so that a desired STC curve may be drawn (see the dotted line shown in the sign 33 of drawing 6 ). While the set point 
(Pr-P6') of the new depth is recognized and the set point is sent out to ultrasonic diagnosis equipment 21 by CPU 12 m a 
console 1 according to the coordinate which the liquid crystal touch panel 4 has sensed at this time, the new STC curve (it is 
the same as the curve shown in the dotted Ime of the above-mentioned sign 33) which passes along this set point PI' - P6' is 
displayed on the STC setting section 18. 

[0038] The console 1 which was mentioned above can separate the touch-panel unit 2 and the hardkey unit 3 by separating a 
connector 15 and a connector 16, as shovm in drawing 7 . 

[0039] The touch-panel unit 2 can connect another unit, after separating the hardkey unit 3. For example, the connector 37 
can be fitted into the connector 15 of the touch-panel unit 2, and the trackball unit 34 equipped with the trackball 35 or the 
click button 36 grade can be connected. 

[0040] Moreover, the above-mentioned touch-panel unit 2 can also connect the above-mentioned hardkey unit 3, the trackball 
unit 34, and other units through an interconnection cable 38, as shown in drawing 8 , That is, by connecting a connector 15 
and a connector 37 through an interconnection cable 38, it also becomes possible to be able to operate the trackball unit 34 
now in the position distant from the touch-panel unit 2, for example, to operate it by the hand, and its operability improves. 
[0041] in addition, the 2nd hardkey unit which changed the fimction and kind of not only this trackball unit 34 but hardkey as 
a unit which replaces with the hardkey unit 3 and is connected to the connector 15 of the touch-panel unit 2 although the 
trackball unit 34 was taken for the example in **** ~ or the unit of others which otherwise specialized in the fimction is 
sufficient 

[0042] According to such 1st operation form, since a touch-panel unit and a hardkey unit can be separated and exchanged, it 
becomes possible to correspond to specification change and a fiinctional addition of equipment easily, and expandability with 
the connectable unit in which it specialized for every purpose of use improves. 

[0043] Moreover, it becomes that what is necessary is just to touch at once, drawing a line, when it is not necessary to operate 
two or more slide volumes and the set point is changed, since the touch panel was used for the STC setting section, and 
operability improves. 

[0044] Furthermore, since the upper surface of a console becomes a flat by having used the touch panel, washing nature and 
disinfection nature also improve. 

[0045] Drawing 9 and drawing 10 show the 2nd operation form of this mvention, and drawing 9 is the plan showing the STC 
setting section, and its enlarged view and decomposition perspective diagram in which drawing 10 shows the composition of 
the STC setting section in part. In this 2nd operation form, explanation is omitted about the same portion as the 1st 
above-mentioned operation form, and only a mainly different point is explained. 

[0046] The touch panel which adopted Light Emitting Diode as setting up STC mstead of the liquid crystal display is used for 
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this 2nd operation gestalt. 

[0047] As the STC setting section 41 is shown in drawing 9 , the setting display 42 is formed for every setting depth, for 
example, six setting displays 42 are arranged corresponding to [ each ] six setting depth. 

[0048] This setting display 42 installs two or more Light Emitting Diode43 by the setting stage of gain, and is constituted, the 
time of being able to set up gain now in eight stages in this operation gestalt, for example, the set point being 4 — a part of 
drawing 9 - as shown in an enlarged view, Light Emitting Diodes from LI to L4 light up, and the current value is visually 
displayed on an operator Moreover, it can come, simultaneously the setting display 42 is constituted as a touch panel. 
[0049] The composition of the above-mentioned STC setting section 41 is explained with reference to drawing 10 . 
[0050] This STC setting section 41 superimposes the upper surface panel 46 by which opening of the oblong aperture 47 for 
setting displays corresponding to the lateral train which serves as the substrate 44 which has arranged the train which arranged 
eight Light Emitting Diodes43 in the longitudinal direction to lengthwise [ six ] in order of a lower shell, and the transparent 
touch panel 45 by eight above-mentioned Light Emitting Diodes43 was carried out, and is constituted. 
[0051] Next, in such composition, the operation in the case of changing the set point is explained. 

[0052] The position of Light Emitting Diode43 corresponding to gain to set the setting display 42 used as the candidate for a 
setting is touched to change the set point. Then, while even Light Emitting Diode43 which touched from Light Emitting 
Diode43 at the left end of the setting display 42 lights up, it is sent out to the ultrasonic diagnosis equipment which the new 
set point does not illustrate. 

[0053] In addition, in this operation gestalt, although setting depth was made into six stages and setting gain was made into 
eight stages, as long as it simplifies a fimction and excels, the number of stages may be reduced, and as long as it sets up 
finely and excels, you may increase the number of stages. 

[0054] According to such 2nd operation gestalt, the ahnost same effect as the 1st above-mentioned operation gestah can be 
done so also by using Light Emitting Diode and a touch panel. 

[0055] In addition, as for this invention, it is needless to say for various deformation and application to be possible within 
limits which are not limited to each operation gestalt mentioned above, and do not deviate from the main point of invention. 
[0056] According to the above-mentioned operation gestalt of this invention which was explained in full detail more than the 
[additional remark], the following can solve and composition can be obtained, 

[0057] (1) The touch panel which senses the coordinate of the contact position established in the console which sets up 
operation of the ultrasonic diagnosis equipment concerned, In ultrasonic diagnosis equipment equipped with the hardkey 
which operates mechanically by [ which press ] having been prepared in the above-mentioned console While the 
above-mentioned hardkey is prepared in a hardkey unit, the above-mentioned touch panel is prepared in a touch-panel unit. 
And the aforementioned hardkey unit is ultrasonic diagnosis equipment characterized by being constituted so that exchange 
may become removable and possible to the aforementioned touch-panel unit. 

[0058] According to invention given in an additional remark (1), it becomes ultrasonic diagnosis equipment equipped with the 
high console of expandability. 

[0059] (2) The above-mentioned touch panel is ultrasonic diagnosis equipment given in the additional remark (1) 
characterized by having a display means for displaying the fiinction of the ultrasonic diagnosis equipment according to the 
sensed coordinate. 

[0060] According to invention given in an additional remark (2), the fimction of ultrasonic diagnosis equipment can be 
visually checked by the display means. 

[0061] (3) The above-mentioned display means is ultrasonic diagnosis equipment given m the additional remark (2) which has 
either [ at least ] a liquid crystal display or a Light Emitting Diode train, and is characterized by the bird clapper. 
[0062] According to invention given in an additional remark (3), the fimction of ultrasonic diagnosis equipment can be 
visually checked by the liquid crystal display or the Light Emitting Diode train. 

[0063] (4) Ultrasonic diagnosis equipment given in the additional remark (1) characterized by having the control means which 
output the signal for adjusting the gain of the depth direction of an ultrasonic picture according to the coordinate sensed with 
the above-mentioned touch panel. 

[0064] According to invention given in an additional remark (4), the gain of the depth direction of an ultrasonic picture can be 
adjusted according to the output of a touch panel. 

[0065] (5) The above-mentioned console is ultrasonic diagnosis equipment given in the additional remark (1) characterized by 
having a removable and exchangeable trackball unit fiirther to the above-mentioned touch-panel unit. 
[0066] According to invention given in an additional remark (5), according to the purpose of use, the more suitable one of a 
hardkey unit and a trackball unit can be chosen. 

[0067] (6) The above-mentioned hardkey unit or the above-mentioned trackball unit is ultrasonic diagnosis equipment given 
in the additional remark (1) or additional remark (5) characterized by connecting with the above-mentioned touch-panel unit 
through an interconnection cable. 

[0068] According to invention given in an additional remark (6), a hardkey unit or a trackball unit can be operated in the 

position distant from the touch-panel unit, and operability improves. 

[0069] 

[Effect of the Invention] As explained above, according to this invention, it becomes ultrasonic diagnosis equipment equipped 
with the high console of expandability. 
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[Translation done.] 
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[00 19]»:{r. H2^#»gL-CJii^f^^l(0«m 

10 m:mmz->\^xwm-h. 

[0020] JJSgS^' •yf-A-;^^;I.4(l, m^r < xr 
ag§tu^:^^'-y^v'?*;P8t. Z.iy.tMff<xir 

9 tmm:^ -/i-^^^fU8crmmnd^m<r>i' >y^ 

[0021] CKOi d ^ffijSfcJ: 0 . y f->'-?;^;P 

KtfcflS^gB8:J'yf-^N-^;l'8fe:J: OA^-tSik*^ 
20 T^l.. 

[00 22] C:::t±j^Ut;5'-y-?^VN-:t.;P3yho-^ 
1 0K:J:«)3aHH^'-yf->'N**/l'8i:?6fHX'f X7"M 
*JfflI»4. -«t:UJE$ii.TV%S-b«yhfc®ffl$*iS«lffil 

[0023] tJt, ±IB:J' .y^>'■?:^.;^irl.y h 214. 
a5tCPU12^fii;tTiJ'?. 77>yi^i^tU^Tffl 
iSStUr^tU 1 \liZW&^1XX\^hruiryUZ^'y 
X . ±M9 y f->''?:*-;Pri yho-^lO^:/)- Lfc^:? 
-/f->N'^yI^4^c7)fJ||l-^. VN— H^— J-ri-y hStOSffil 
30 S-fifdidt^roTV^*. 

[0 0 24] ■t*i)t>, JJBCPUl 214. v-UT/H 
/013ty'?5WH/014t^5<l-Cl^S. iit 
*>cOrtiOi^ U T)U I/O 13 (4. S#»[^0r^S2 1 1 

V)V I /O 1 4 {4. y^J^^)V:x=-y V 2fflfc:^{t 

t^ixft^ ^9 9 15b. L<nn:^9j^\5i,zmm<izm 
i^SnTV^|,VN-H=^f-i--y h 3lffltg{t'^>tt^3* 
i^^iebiifLX. i[^\-H^f-J--./h3<0-7hU 
40 ^'X>^-f -yf-l 7t«i^$ilTt-^5. 

[00 25] C:OVM>^'XX>f yf-1 7{4. M-^df 
-j^y b 3<:0Jb3^Lfc7 U-X^-5^r 'J y h^- 

[0026] W^. -f^n^)VAffmi^\,zr>\>X 

Wi^mLxmm-h. 

[0027] CKO^SS:? «y f-VN'*;P4 1»4. ^>?=5r^ 

fc. STC (Sensitivity Tine Control) ^^1 8t 
50 ^$tlTV^^. 



(4) 

5 

[0 0 28] ::«7)STC^ai8»±, STCttgll9 

[oo30]±Eaif^^it:iOA:»jSti^sTCiS^ lo 
ma. mmm^mmm 2 2 izx:fj ^tih j: 5 1^: 

oTV^T. i<0SIfflII5Iffi2 2<0»mi^'^5y^3>'h 
n-7 2 3*>/^aj:»j$ni.05 (A) iz^Xd^j:mm 
Ml;<r3 Ot^fflLTff*)ilS i 3 t^oTV^S. 

[ 0 0 3 1 ] ^ d LTSfih U;<f 3 0 tl^MLT±iB»J 
ffl)IlI!»2 2*><?>Sg*ai$iifcH5 (B) t^io^TT 
i;^:J';PSTC3yho-7Mi#3 1«, d/a^S2 
5fc:A:>j$iiT, H5 (C) tc^id^r-^n^^ST 
cnyh n-;Mi^ 3 2 til . 

10032] C:«0T-to^^STCnyhu-;Hi^32 20 

^mm^9!!m^&2eeosTcryr27(oy-( y 

n y h o-;WS^ 2 8 tcA:^J J: 0 tc^roTV^S , 
[0033] 0^L^:V^jg#aai»^{±. iE^' 
>f 5>'^3yhn-52 3tJ:oT^$tutiiMh»J 
;y3 0tJ:'9. j*5fll82 4^^LTai!)3nTSff«[ 

[ 0 0 3 4 ] flfcfir. w^L^xmmmuf'T^mLt: 

i8^«SitX3-«^{i, ±SaSmiS2 4^:frLT. 
SMm-^i!PiI518S 2 6 K A* . C: <^^m^S!SI 
m^2 6(r)\fimUi±Mlt:ioiZSTCTyy'27i^ 30 
IStt4>ixTt50. ^-fy3yho-;PJg^28(cA:>j$ 

[0035] ±IBSfiM^a|51S82 6 iiZX *)>m^tL 
tim^ii. ^-J^)Vx^^yztyj<^—9 (dsc) 29 

[0 0 3 6] Clit. *IIS6Jgffifc*JJtS±ESTCr 
>'r2 7«, ^-M V3>'hDWWJfg^2 8fcA^$<lS 
r-to^^STC3Vho-;Wt^3 2«0fi*f:*;&V^{5if 40 

#<=5:S (05 (C)#ti) , 
[0 0 3 7] gfJttSTC^^f ^J^tJi. 
Birao STCiaiMl5-fS< ct 9 y i-f^^)V4<DS 
TCg^asiS^l&'r^'fS (06<7xRr^3 3(C*-r^ 
«8S:#M) . }ga^' yf-''N-^;l'4*«!^L/i 

i^gfcr/StT. gf^lrtcoCPU12tJ:-5-CSfU^ 

a^sto^ffi (pr~P6') *<^3^L. -?-<o^fi*« 50 
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iaw«^iia2i{cMaj5nskfct>{=. stc^ 
as 1 8fc:{4g[^epr~P6's-asfrLv^sTCiiiiMi 

( J:E«r^ 3 3 iO^lC^-TlttM k ) 

[0 038] Ji^L^rid^rSf^^ia. a7fc^-t± 

0 , ^ >y >y h 2 k VN- h'^-j.- -y h 3 2r 

[ 0 0 3 9 ] .y^A-;t.;PjL::i.y h 2 {4. /\-Y^-:3. 

-y h3^^mLtl^^z. sij<7)i- .y hmmthzt 

j&^T^Sidfc^oTV^S. fi^t«fh5-y^';K-;l/3 5 
•^^^ 'J -y ^' ;tC^' 3 6 tJt h 7 «y ^' y 
h34*. •5-<^3:t.^'^'375r^' >yf-yN%;kJL-.y h2 

[0040] i^:. iE^' .y^yN-;t.;Wazi-y b 2{4. 0 
8{;:5^-ti3t. mmy-y)U3SiitLX±M'\-]^ 
^-jj:.'/ h 3-^h 7 y 7;K-yl^:i^-y h 3 4^^c0ffi 
<OJ^>yh$:«^«,::kfCSS. i^^-- 
:r;U3 8 * tft-LTn*^' 1 5 k 3;f 3 7 k Srfif^ 
-r«.ikt:J:0. h7-y^'4?-;l/JL::i>yh3 45r^'y^ 
y'?;^;!'^:! .y h 2i)*(i>mtU::m.VSm-h ZtifiV^^ 

[0041] 5r*J, >'N- F^r-j-^L-y h3izi^tXiS^ •/ 
f-A:f;|^j2.- y h2<?D3*^':J' 1 5tgS^SJL::^-y h 
k LXii, IMXli h 7 y ^ >y h 3 4 ^ 

ko;t*«, C:<0h7 y^';Jf-;k:3---y h34{c;K^T, 
A- h'=^f-OlSI§kaSI^3S;cfem2 WN- H^-JL- 
-yh^. ft6^^{4ffifc:18t&&m$ilfc-eoffi<0i::iy 

[ 0 0 4 2 ] cico i d 1 (ommmizxtm. ^ >y 

^y\-:f;UjL- .y hk^N-K^-JL--y hS-^ULT^ 

-rs<rk*i-c&«.fc«>fc. usiott^gg^isisiiDn; 

^t:Jti5i-SC:kAfifri£fc^f'9, ^aWftCJ^S 
^i^ji^-y hi&S^^S^k*»'T^S^<Oj£5gtt*>'t6Lh 

[0043] ifc. STCg^{c^'"/^>'N-:^;l.S:ffll> 
i5«fiS:3gi.Sk§fc7^yS:fi}§^:3&*'5>-J©14 

ixhfivrx%<*£'>x. mmf^iL-i-h, 

[0044] S<?>tC. ^'>yf->'N'^;P2:fflV>;tC:ktc:<fc'3 
Sf^cO±ffi3Ep77-ybt^r&fc«)tc. aiKtt^mtt 

t>r6i±-rs. 

[0045]H9. HI ^\i:mmy%2<nmMi: 
^LtiheoXhO. H9J4STC^^^^-r¥fflHfc 
it^-E-i^gH&*cH. 01OJ4STCg£a{^«!j£S-S^ 

■t^mm^hh, zff)m2<Dmimmiz}5\,^x. ± 
xEom 1 (ommmt mmTh&miz^\.^ximmi 

[0046] z<r>m2(ommmii. srccr>w^in 
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[0 04 7] STCS^4 1tt, m9iZ^-tXoiZ. 
[0048] C:<0^^^42«, «ac7)LED43 

mimmtzi5\,^xii. ^^>ii8mxm^i>zti}^ 
x^hXdiztc-oxm.mti^m^mi^AX'hit^ 10 
a9<o-aJafc*S{3^J:d(c;, Li*»^L4i-c 

5^4 2li^ yi-J^:^/Vb tXm&L^tlX^^?, . 
[00491 ±ESTC|S^SS4 1 comtOV^T . M 

ioi:miLxmmtt. 

[00 50] ^<;0STC^IiS4ia. Tn^t^miz. 8 
o<7)L E D 4 3 5r^|6H;M^^i&«E*|filfc: eoBSE 
Lt:mL4 4 i: . ^J^J' y^J^^^JVA 5 k . ±E80« 
LED4 3T^:^«ttri*Q«o5i|fc:«i5U!t«l:S<o^aS 20 

a5ffl<^)^4 7i^P$*Ut±ffi^^:t-;l'4 6 t S-a^LT 

[0051] iJcfc:. 3 ^rfilJStciJV^T. ^fiS- 

[0052] ISStti&lgHL^V^ttt. ii^Sli: 
5r&^^^4 2<0g^L:tv^y^ ytStC-TS LE 

tSgcO L E D 4 3 A> ^>ftfchJt L E D 4 3 ^ t^'^T-r & 

kkuz. ^ifiL\^m&mm^L^j:\.m'smsmmtz 
mtii^fii. 30 

[0053] ^rfc. :*5li«ggffifc:*5V^T«. ^^SS: 

timiimmm(^Lxi>!k\'^L. iffl*-<i^L:tJt 

[0 0 54] C:<0j:d^rll2c?)||ttJg®tCi<lK. LE 

[ 0 0 5 5 ] ^r*j> :^wm±j^iti^mmm^zm& 

[0056] JjLhP^U^ J: 3 ^r*?|BB<7)J:£ 

[00 57] (1) SS0S#«[^IBrilS<OiW^i&g« 

J: r,ximmizmm-^f^- v^-k. ^rmitimm. 
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[ 0 0 5 8 ] «^ ( 1 ) fca«<^lfeH3t ifitf. JSStt 

m\'W^i:miif^mmmm^k^j:h . 

[0059] ( 2 ) IJi^' y^/^^Mi. SfilLt^S 
#ai&fiii.^:.Ii:i&#ai:-t&ftE ( 1 ) fcH^WjB^ 

[ 0 0 6 0 ] f=t^ ( 2 ) ^zMm(Dm^z^tni. mm. 
mmm<^imi:^^mzx *) mmizmtti z t 

[0061] (3) ±E^#g»i. ?SaT^X7•^' 
mik-ti>mi ( 2 ) iziumm.'smmmm. 

[ 0 0 6 2 1 ttE ( 3 ) i^m<r)maizxtni. mm. 

[00631 (4) IS.^ y^/^^Mzja^mi^iX 

t^tKtT, m^mwsL<m^-}i^(ny^ >imsi 
k-rtm. ( 1 ) ^mi<mmm^m.. 

[ 0 0 6 4 1 f=fa ( 4 ) ti^OffeHBfci^ltf. ^ yf- 
WmthZk1fiT%h. 

[0065] ( 5 ) '/i-f^^)V 

( 1 ) izMmm^m^m.. 

[00661 f=f£ (5) iizmL<nm^\iziiti\i, 
mzf^M^X . H^-JL- Vkhy -/9 rf.~)V:x=. 
•y h«oa«^:5r$-SS?-r S ^ k ifiX% h . 

[0067] (6) ±B'N-H^-:J-- y h*:t<±± 
Eb5>y^';J^-;PJL::: yMi. S^^-y^Pi&^tTi 
IB^' .y htgs^$iit:v^s:: k ^^k 

■rsfrtB ( 1 ) *fc«f«B ( 5 ) tizmjmmmim. 
m. 

[ 0 0 6 8 1 f=tE ( 6 ) tzm&(r>mizXtlii. ^N- K 
4f-:i^<y h^;t»ih^ y^5K-;I^JL->yh^. rJ'yf- 

[0069] 

5ltt<0Kv^gfWS:fi|;i;tjl§»^iBiiiak ^rl. . 
[0iSiOfS*^:iJtHB] 

[011 ^mcom 1 <7mmm<m^mmmm.m 

[02 1 ±£ll 1 <7)|lti0gSi<OSf^<7)±k LXm§Sff3 
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/f. ( B ) -f i^'^'^PSTC ayv D-;l^^, (Or 

[07 1 JiEIS 1 <0|SISgffi«0^' •5'^>'N-:^.;PJ---/ h*> 10 

[08 ] J:^ 1 ff)m^U(^ Yvv^ if>.-)V:i-- >y h 
-t«®*^tt^«0. 

[09 1 *l6BB<OlB2c7^IS6JgfflkOSTC^£SS:S^-r 
¥lil0&t/'ef>-|Mfc*S. 

[010] ±^2<O||S0g®COSTCg^cO«flt?r 



I^^Tl 0-2 4 884 3 
1 0 

^^i-)8^ffi0. 

3- yN-Fdr-JL^ y h 

8, 4 S H^^'-yf-^N-^f/l/ 
9 •••?6aT-f:^7-W 
18. 4 1-STCg^ 
2 1-jS#^l[^ii^S 

2 2-m[ii8& (sie^i^g) 

3 4 • • h 7 ^ 4C_;l,jL- b 

3 8-imy--/)V 

4 2 - -15^^^ 
4 3- - LED 




Itra^l 0-24884 3 




